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(54) REAR PROJECTION TELEVISION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To erase a ghost image 
occurring in the case a light ray reflected on an emitting 
surface of a total reflection type Fresnel lens used as a 
screen reenters into the screen through a turn back mirror 
in an optical projection path of a rear projection television, 
or to lower the ghost image to a level that can not be 
identified by the naked eye, and to improve the quality of a 
projection image. 

SOLUTION: A treatment for improving the transmission 
rate or a satin treatment is carried out for the emitting 
surface of the total reflection type Fresnel lens used as the 
screen, and the amount of the reflected light ray on the 
emitting surface of the total reflection type Fresnel lens, 
which causes the ghost image to occur, is reduced. 
Furthermore, the angle of a reflecting plane in a prism 
section of the total reflection type Fresnel lens is set so that 
the light ray reflected on the emitting surface of the total 
reflection type Fresnel lens cannot reenter into the screen even in the case the light ray is reflected 
again by the turn back mirror. 
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CLAIMS 



[Claim(s)] 

[Claim l] The image projection arrangement which has the image display section which forms an 
image and projects the image of said image display section, In rear projection television equipped 
with the screen which displays an image, and the image image formation optical system which 
projects the image from said image projection arrangement on said screen tooth back It changes 
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with the total reflection type Fresnel lens with which said screen tooth back arranges the prism to 
which an incident ray is reflected in by total reflection, and the travelling direction is changed to 
concentric circular, and changes. The incident angle of the beam of light which reflects by said 
prism and carries out incidence to the outgoing radiation side of said total reflection type Fresnel 
lens at 0 times or about 0 times And the include angle zeta which the beam of light which carries 
out outgoing radiation of said image image formation optical system, and carries out incidence to 
said total reflection type Fresnel lens makes with a horizontal axis So that relation with 
include-angle zetar which said reflected ray which reflected in respect of total reflection type 
Fresnel lens outgoing radiation, and carried out outgoing radiation from the plane of incidence of 
said total reflection type Fresnel lens makes with a horizontal axis may fill zeta r>=zeta Rear 
projection television characterized by setting up whenever [ tilt-angle / of the reflector in said total 
reflection type Fresnel lens plane-of-incidence side ]. 

[Claim 2] Rear projection television according to claim 1 characterized by performing processing 
which raises transmission to a total reflection type Fresnel lens outgoing radiation side. 
[Claim 3] Rear projection television according to claim 1 or 2 characterized by performing crepe 
processing scattered on a total reflection type Fresnel lens outgoing radiation side in incident light. 
[Claim 4] Rear projection television given in any of claims 1*3 characterized by having the image 
projection device which has the mirror array which arranges two or more minute mirrors in the 
shape of a matrix, is made to reflect an illumination- light bundle in the direction of arbitration by 
posture change of said minute mirror, and performs image display they are. 

[Claim 5] Rear projection television given in any of claims 1-4 characterized by using two or more 
aspheric surface mirrors for a screen for an image at projection and the image image formation 
optical system which carries out image formation they are. 

[Claim 6] Rear projection television given in any of claims 1-4 characterized by constituting for an 
image projection and the image image formation optical system which carries out image formation 
from combination of plurality or one aspheric surface mirror, and projector lens on a screen they are. 
[Claim 7] Rear projection television given in any of claims 1-6 they are on which a screen is 
characterized by having a total reflection type Fresnel lens and the lenticular lens arranged to said 
method of total reflection type Fresnel lens outgoing radiation presence. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to rear projection television which projects an image 
from a screen tooth back, and relates to rear projection television with thin depth which projects an 
image on a screen in a projection distance a high launch include angle, a high scale factor, and short 
especially, using a total reflection type Fresnel lens as a screen. 
[0002] 

[Description of the Prior Art] Rear projection television which projects an image from the tooth back 
of a screen like video projection television ("television" is hereafter written as "television") As 
theoretically shown in drawing 5 (a), the light which carries out outgoing radiation from an image 
projection arrangement (l) is suitably expanded according to optical system (a projection lens, 
mirror for projection image formation (2a) - (2d), etc.), and it projects from the tooth-back side of a 
screen (4), and has composition observed from the front face of this screen (4). In that case, in order 
to shorten depth of rear projection television, the flat-surface mirror for clinches (3) is arranged 
behind a screen (4). Image formation of the beam of light reflected by the flat-surface mirror for 
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clinches (3) is carried out to the screen (4) of rear projection television. As shown in the screen 
sectional view of drawing 5 (b), a refraction type Fresnel lens (5a) is used for a screen (4), and in 
order to turn the beam of light in an emission inclination in the fixed direction then, an image beam 
of light is bent so that it may become parallel to a horizontal axis h. However, with the screen 
configuration (a screen consists of only refraction type Fresnel lenses) as it is, since the 
beanrof- light angle of visibility of a screen becomes narrow, breadth is given to the beam of light of 
an image by arranging the lenticular lens (6) which is usually the aggregate of a cylindrical lens to 
the outgoing radiation presence side of a Fresnel lens (5a), and the means made bright to all the 
corners of a screen (4) is given. 

[0003] However, rear projection television which used the refraction type Fresnel lens (5a) for the 
screen (4) the outgoing radiation light angle of refraction psi of a refraction type Fresnel lens (5a) - 
a limitation - it is - the high launch include angle zeta (the include angle (zeta< 90 degrees) of the 
beam of light and horizontal axis h which carry out incidence to a screen (4) to accomplish ■-) It is 
difficult to amend the so-called projection beam of light of an elevation angle to a horizontal axis h 
to parallel (for it to be vertical incidence to the front face of incident angle theta3**0 degree, i.e., a 
screen, to the front face of a screen), and there is a difficulty in shortening depth. For this reason, as 
it changes to a refraction type Fresnel lens and is shown in the screen sectional view of drawing 5 
(c), while preparing many concentric circular prism groups in the plane of incidence of a screen (4) 
The total reflection type Fresnel lens (5) which established the total reflection side Pr in each prism 
which forms this prism group is prepared. Rear projection television with the short depth used as 
the screen (4) of the structure which carries out total reflection of the beam of light which carried 
out incidence in respect of t Pr ] total reflection, and carries out outgoing radiation to an observation, 
i.e., outgoing radiation side, side is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] Although rear projection television using the screen 
which has a total reflection type Fresnel lens can enlarge a launch angle and depth can be 
shortened The part reflects on a total reflection type Fresnel lens front face (outgoing radiation 
side), without the ability of a projection beam of light penetrating a total reflection type Fresnel lens 
on the outgoing radiation side of the total reflection type Fresnel lens used as a screen (4), as shown 
in drawing 3 . By re -reflecting this reflected ray Lr by the flat- surface mirror (3) arranged at the 
interior tooth back of rear projection television, re-incidence is carried out to the screen of a total 
reflection type Fresnel lens, and there is a fault which appears as the stray light (ghost image G) on 
a screen. 

[0005] That a projection beam of fight reflects on a total reflection type Fresnel lens front face 
(outgoing radiation side) has a cause in the permeability of the outgoing radiation side of the total 
reflection type Fresnel lens used as a screen. Usually, when a beam of light penetrates a body, the 
amount of a beam of light declines and outgoing radiation is carried out by the permeability which a 
body has. 100% of permeability does not exist a highly transparent body, and several% of light is 
surely absorbed in reflection on the interior of the body, or a front face, for this reason, a part of 
projection beam of light which was not able to be penetrated in respect of the outgoing radiation of a 
total reflection type Fresnel lens - it will be absorbed within a total reflection type Fresnel lens, or 
it will be reflected on that close outgoing radiation front face, and a component will return to the 
plane of incidence side direction of a total reflection type Fresnel lens. As shown in drawing 5 (c), 
when the incident angle theta 3 carries out incidence to the outgoing radiation side of a total 
reflection type Fresnel lens at 0 times or the infinite include angle near 0 times, the beam of light 
reflected in respect of outgoing radiation goes back the same path as incident light. However, the 
case where the setup has not agreed completely whenever [ tilt-angle / of the reflector Pr of the 
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beam of light which carried out incidence, and a total reflection type Fresnel lens ], When the error 
has arisen in the screen of a total reflection type Fresnel lens, and physical relationship with an 
image projection arrangement (l) at the time of ****** f rear projection television The include angle 
theta 3 in case change occurs also in theta 1 (refer to drawing 5 (c)) whenever [ to a total reflection 
type Fresnel lens / incident angle ], consequently a beam of light carries out incidence to a total 
reflection type Fresnel lens outgoing radiation side also becomes the value [ times / 0 ] shifted. In 
such a case, outgoing radiation of the beam of light Lr reflected in respect of the outgoing radiation 
of a total reflection type Fresnel lens (5) is carried out from a total reflection type Fresnel lens (5) in 
the path shown in drawing 4 ( drawing 3 B section enlarged drawing). That is, incidence of the 
beam of light projected at the launch include angle zeta is carried out to a total reflection type 
Fresnel lens (5) at an angle of theta 1, and it refracts and advances by plane of incidence with a 
SnelTs law at the include angle of psi 1. Incidence of the beam of light after incidence is carried out 
to the reflector Pr of a total reflection type Fresnel lens (5) by theta 2. The beam of light which 
carried out incidence is reflected in Reflector Pr by angle of reflection theta 2, and it goes on to the 
total reflection type Fresnel lens outgoing radiation side Po (flat surface). Although incidence of the 
beam of light which advanced to the total reflection type Fresnel lens outgoing radiation side Po is 
carried out to the outgoing radiation side Po by the incident angle theta 3, the most carries out 
outgoing radiation ahead [ the ] from the outgoing radiation side Po and it is recognized by the 
watcher as an image, it reflects by angle of reflection theta 3, and incidence of the part is again 
carried out to plane of incidence Pi by the incident angle theta 4. It is reflected by angle of reflection 
theta 4, and incidence of the reflected ray Lr which carried out re-incidence to plane of incidence Pi 
is carried out to Reflector Pr by the incident angle theta 5, only an include angle psi 5 is refracted 
and outgoing radiation of it is carried out from Reflector Pr. Include-angle zetar of the reflected ray 
Lr in this case and a horizontal axis h to accomplish becomes smaller than the launch include angle 
zeta of an incident ray Li. Consequently, since a reflected ray Lr carries out incidence to the 
flat-surface mirror for clinches (3) and is reflected by shallow include-angle zetar (zeta r<zeta) as 
shown in drawing 3 , incidence of the reflected ray Lr is again carried out to the screen (4) of a total 
reflection type Fresnel lens, and the condition of a screen is worsened in an original image as the 
stray light (ghost image G) not existing. 

[0006] The purpose of this invention is by mitigating to the level which cannot identify the 
above-mentioned ghost image with elimination or a naked eye to improve the image quality of a 
rear projection television screen. 
[0007] 

[Means for Solving the Problem] The image projection arrangement which rear projection television 
of this invention has the image display section which forms an image, and projects the image of the 
image display section, In rear projection television equipped with the screen which displays an 
image, and the image image formation optical system which projects the image from an image 
projection device on a screen tooth back It changes with the total reflection type Fresnel lens with 
which a screen tooth back arranges the prism to which an incident ray is reflected in by total 
reflection, and the travelling direction is changed to concentric circular, and changes. The incident 
angle of the beam of light which reflects by prism and carries out incidence to the outgoing 
radiation side of a total reflection type Fresnel lens at 0 times or about 0 times And the include 
angle zeta which the beam of light which carries out incidence to a total reflection type Fresnel lens 
makes with a horizontal axis It is characterized by setting up whenever [ tilt-angle / of the reflector 
in a total reflection type Fresnel lens planeoHncidence side ] so that relation with include-angle 
zetar which the reflected ray which reflected in respect of total reflection type Fresnel lens outgoing 
radiation, and carried out outgoing radiation from the plane of incidence of a total reflection type 



4 



Fresnel lens makes with a horizontal axis may fill zeta r>=zeta. Consequently, reentry putting to a 
screen becomes that the travelling direction of the reflected ray reflected in respect of total 
reflection type Fresnel lens outgoing radiation does not have less through the clinch mirror inside 
rear projection television, and generating of a ghost image can be prevented. In addition, any of a 
configuration of having a configuration or a total reflection type Fresnel lens, and the lenticular 
lens arranged to the method of total reflection type Fresnel lens outgoing radiation presence only 
with a total reflection type Fresnel lens are sufficient as a screen. 

[0008] Moreover, this invention is characterized by performing crepe processing which performs the 
processing which raises transmission (a reflection factor is decreased), i.e., nonreflective coating, 
(AR coating) to the outgoing radiation side of the total reflection type Fresnel lens which constitutes 
a screen, or are scattered on it in incident light in a total reflection type Fresnel lens outgoing 
radiation side. When the quantity of light of the reflected ray leading to a ghost image generated 
without being able to penetrate is decreased to a total reflection type Fresnel lens outgoing 
radiation side and a reflected ray carries out incidence to a total reflection type Fresnel lens again 
by this configuration, with the naked eye, that quantity of light decreases even in the condition 
which is not discriminable, and a ghost image will be in the condition which is not discriminable 
with the naked eye on a screen. 

[0009] Furthermore, rear projection television of this invention is characterized by constituting an 
image from combination of the configuration which used two or more aspheric surface mirrors at 
projection and the image image formation optical system which carries out image formation, 
plurality or one aspheric surface mirror, and projector lens on a screen. Thus, since the aspheric 
surface mirror which can enlarge the launch include angle zeta of a projection beam of light (include 
angle of the beam of light and horizontal axis which carry out incidence to a screen to accomplish) is 
used for this invention compared with the projector lens or the flat- surface mirror, it can realize 
rear projection television with very thin depth. 

[0010] Not only the image projection device that has a liquid crystal panel but the thing for which 
the image projection device which has the mirror array which arranges two or more minute mirrors 
in the shape of a matrix, is made to reflect an illumination-light bundle in the direction of 
arbitration by posture change of said minute mirror, and performs image display is used is possible 
for rear projection television of this invention of the above-mentioned configuration. 
[0011] 

[Embodiment of the Invention] (The 1st operation gestalt) The operation gestalt of this invention is 
explained by making drawing 1 and drawing 2 reference. In addition, it is ****** which drawing 1 is 
the outline block diagram of rear projection television of this invention, and drawing 2 is the A 
section enlarged drawing of drawing 1 , and shows the path of close and an outgoing radiation beam 
of light over a screen. 

[0012] If drawing 1 is made reference, as for rear projection television of this operation gestalt, the 
image projection arrangement (l) is installed in the case pars basilaris ossis occipitalis, the red (R) 
who this image projection arrangement (l) used the liquid crystal panel (la) for the image display 
section, and was formed with the liquid crystal panel (la) - green - it is the so-called liquid crystal 
projection arrangement which (G) and each blue (B) image beam of light are compounded, and 
carries out outgoing radiation by cross prism (lb). Ahead of the image projection arrangement (l), 
the mirror for projection image formation (2a) is installed, above the mirror for projection image 
formation (2a), mirror for projection image formation (2b) - (2d) is arranged alternately forward and 
backward toward the upper part one by one, and projection image formation optical system is 
constituted so that an optical path may become zigzag. A mirror for these projection image 
formation (2a) and image beam of light is reflective - Turned up by - (2d), and it goes on up one by 
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one. the tooth back in a case ahead of [ of the mirror (2d) for projection image formation of the last 
stage ] slant - turning up - business - a flat-surface mirror (3) is installed and the screen (4) is 
arranged in the front face for clinches of a flat-surface mirror (3) slanting upper part front case. The 
beam of light which carried out outgoing radiation of the image projection arrangement (l) is 
reflective - Turned up by the flat-surface mirror for the mirror for projection image formation (2a) - 
(2d) clinches (3), progresses to zigzag, and is used as a screen screen (4) projection and image 
formation. 

[0013] Thus, on rear projection television of this invention, two or more mirrors for projection image 
formation (2a) - (2d) and the flat-surface mirror for clinches (3) which consist of an aspheric surface 
mirror as components for image projection between an image projection arrangement (l) and a 
screen (4) are arranged from the purpose which shortens body depth more. Since an aspheric 
surface mirror is launched compared with a lens, a flat-surface mirror, etc. and can enlarge an 
include angle, it becomes the screen of the high scale factor in a short projection distance by using 
this mirror (2a) - (2d) for projection image formation, and becomes larger than the case where the 
launch include angle zeta of a projection beam of light (incident ray Li) uses the usual projection 
lens, further. Consequently, since also whenever [ to a screen (4) / incident angle ] becomes large and 
they are no longer shaded [ clinch reflection of an incident light line does not interfere the 
components of a flat-surface mirror or others and ], depth of rear projection television comes be 
made thinly sharply. 

[0014] The total reflection type Fresnel lens (5) which changes from the prism group which 
established the total reflection side Pr (it is hereafter described as a reflector) to each prism in order 
to turn the beam of light in the emission inclination reflected by the flat-surface mirror (3) as shown 
in drawing 2 and drawing 5 (c) in the fixed direction is prepared in a screen (4) tooth back, and the 
image beam of light is bent so that it may become perpendicular to the front face of a screen which 
is the screen. Since it becomes difficult to amend the projection beam of light of a very high launch 
include angle zeta like this invention to parallel (theta3**0 degree) to a horizontal axis when a 
refraction type Fresnel lens (5a) is prepared in a screen tooth back as shown in drawing 5 (b) In this 
invention, it is considering as the configuration which prepares not a refraction type Fresnel lens 
(5a) but the Fresnel lens which used the total reflection of a beam of light by the same principle as 
prism, i.e., a total reflection type Fresnel lens, (5) in a screen tooth back, and performs angle 
correction of a beam of light. When the beanvof- light angle of visibility of a screen becomes narrow 
with the screen configuration which prepared the total reflection type Fresnel lens (5) in this tooth 
back, as shown in drawing 5 (c), breadth is given to the beam of light of an image by arranging the 
lenticular lens (6) which is the aggregate of a cylindrical lens to the outgoing radiation side of a total 
reflection type Fresnel lens (5), and an angle of visibility is made large. When the angle of visibility 
in the front face of a screen is large, it is not necessary to install a lenticular lens. With the gestalt of 
this operation, the former is adopted and it has screen composition which prepared the lenticular 
lens (6) in the front face of a total reflection type Fresnel lens (5) (at drawing 2 , a lenticular lens is 
an illustration abbreviation). 

[0015] With the configuration using a total reflection type Fresnel lens (5), as shown in drawing 2 (a 
lenticular lens is an illustration abbreviation), incidence of the beam of light projected at the launch 
include angle zeta is carried out to a total reflection type Fresnel lens (5) at an angle of theta 1, and 
it refracts and advances by plane of incidence with a Snell's law at the include angle of psi 1 with 
the refractive index n of the incident angle theta 1 and the Fresnel lens quality of the material. 
Incidence of the beam of light after incidence is carried out to the reflector Pr of a total reflection 
type Fresnel lens (5) by theta 2. a total reflection type Fresnel lens (5) - this incident angle theta 2 
- critical angle thetac (thetac=sin -1 (1/n) --) Since beta (include angle of Reflector Pr and vertical 
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axes v to accomplish) is set up whenever [ tilt-angle / of Reflector Pr ] so that n may become more 
than the refractive index of a Fresnel lens (theta2>=thetac) The beam of light which carried out 
incidence is theoretically reflected in Reflector Pr according to angle of reflection theta 2 with 100% 
of reflection factor like reflection of prism, and it goes on to the total reflection type Fresnel lens 
outgoing radiation side Po (flat surface), the include angle theta 3 which the advance include angle 
of the beam of light which carried out total reflection is setting up beforehand here so that it may 
become level, and carries out incidence to the total reflection type Fresnel lens outgoing radiation 
side Po - 0 times ■- or it becomes it is infinite and close to 0 times (if it becomes incident angle theta 
3**0 times, it will become angle-of-reflection theta3**0 degree). 

[0016] Since a total reflection type Fresnel lens (5) does not have the concept of a focal distance f 
unlike a refraction type Fresnel lens The launch include angle zeta which carries out incidence to 
each point of a screen (y) (y so that theta 3 may become theta3=0 degree or theta3**0 degree 
whenever [ incident angle / in which the beam of light of position-coordinate (coordinate of 
perpendicular shaft orientations)) of the beam-of-light probe index on a screen finally carries out 
incidence to the total reflection type Fresnel lens outgoing radiation side Po ] beta is set up 
whenever [ face angle / of total reflection type Fresnel lens each plane of incidence Pi / alpha ], and 
(the plane of incidence Pi of a total reflection type Fresnel lens, and include angle with vertical axes 
v to accomplish), whenever [ tilt-angle / of Reflector Pr ]. However, although theta 3 is made to 
theta3=0 degree or theta3**0 degree on the theory whenever [ incident angle / of the beam of light 
which carries out incidence to the total reflection type Fresnel lens outgoing radiation side Po ], in 
fact, it bends and the beam of light with a delicate screen which carries out outgoing radiation of the 
screen does not become as an original design value in many cases by mechanical gap of the physical 
relationship of an inclination, the criteria location of a screen, and an image projection arrangement 
etc. Therefore, a ghost image occurs on the projection screen of a screen with the reflected ray 
generated on the outgoing radiation front face of a total reflection type Fresnel lens which was 
stated on the above-mentioned trouble, for this reason, the processing which raises the amount of 
transmitted lights to the total reflection type Fresnel lens outgoing radiation side Po in this 
invention, for example, the dielectric multilayers which carried out the laminating of Si film and 
the Si02 film by turns, - or While decreasing the quantity of light of the reflected ray Lr which 
gives the nonreflective coat (AR coat) which consists of the dielectric multilayers which carried out 
the laminating of Ti02 film and the Si02 film by turns, and serves as a ghost image So that the 
reflected ray Lr reflected in respect of [ Po ] total reflection type Fresnel lens outgoing radiation 
may advance the reflected light way shown in drawing 2 , without taking the reflected light way 
shown in drawing 4 that is It reflects in respect of [ Po ] total reflection type Fresnel lens outgoing 
radiation, include-angle zetar of the reflected ray Lr and horizontal axis h which carried out 
outgoing radiation from the total reflection type Fresnel lens (5) to accomplish becomes larger than 
the launch include angle zeta of the incident ray Li which carries out incidence to a total reflection 
type Fresnel lens (zeta r>=zeta) " like whenever [ face angle / of the plane of incidence Pi of a total 
reflection type Fresnel lens (5) / alpha ] - and the beam of light Lr which set beta (refer to drawing 
2 ) as the specific include angle whenever [ tilt-angle / of Reflector Pr ], and was reflected in respect 
of [ Po ] total reflection type Fresnel lens outgoing radiation - turning up - business - even if it 
carries out re-incidence to a flat-surface mirror (3), he is trying for a ghost image not to appear on 
the projection screen of a screen 

[0017] For that, as shown in drawing 2 , incidence is carried out to the total reflection type Fresnel 
lens outgoing radiation side Po. The beam of light to reflect carries out incidence from the 
probe-index lower part of the outgoing radiation side Po, and carries out reflective advance upwards. 
As approximated in theta 3 by 0 times whenever [ incident angle 1, whenever [ face angle / of the 
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total reflection type Fresnel lens plane of incidence Pi of screen each point / alpha ] And a reflected 
light way is in the method of incident light on the street of Setup Po, i.e., a total reflection type 
Fresnel lens outgoing radiation side, about beta whenever [ tilt-angle / Of Reflector Pr ]. beta is set 
up whenever [ face angle / of the total reflection type Fresnel lens plane of incidence Pi in screen 
each point / alpha ], and, whenever [ tilt-angle / of Reflector Pr ] so that it may become the include 
angle possible nearest to 0 times, i.e., the include angle it can be considered in approximation that 
is 0 times, about theta 3 whenever [ to a total reflection type Fresnel lens outgoing radiation side / 
incident angle ]. 

[0018] Thus, if include angles alpha and beta are set up, incidence of the beam of light which 
advanced to the outgoing radiation side Po will be carried out to the outgoing radiation side Po by 
the incident angle theta 3, the most will carry out outgoing radiation ahead [ the ] from the outgoing 
radiation side Po, it is recognized by the watcher as an image, and it will reflect by angle of 
reflection theta 3, and incidence of the residual part will be again carried out to Reflector Pr by the 
incident angle theta 4. It is reflected by angle of reflection theta 4, and incidence of the reflected ray 
Lr which carried out re-incidence to Reflector Pr is carried out to plane of incidence Pi by the 
incident angle theta 5, only an include angle psi 5 is refracted and outgoing radiation of it is carried 
out from plane of incidence Pi. At this time, include-angle zetar of the reflected ray Lr which carried 
out outgoing radiation from the total reflection Fresnel lens becomes larger than the launch include 
angle zeta of an incident ray Li, and a ghost image is not generated in order not to carry out 
incidence to a screen again, as shown in drawing 1 . 

[0019] In a setup of include angles alpha and beta, following relational-expression (l) - (9) is used, 
and it is theta3=0 degree or theta3<0 degree (the time of a beam of light carrying out incidence from 
the probe-index lower part of the outgoing radiation side Po is defined as theta3<0 like drawing 4 ). 
the time of a beam of light carrying out incidence from the probe-index upper part of the outgoing 
radiation side Po was defined as theta3>0 - it is — and the include angles alpha and beta of each 
field are set up so that zeta r>=zeta, theta2>=thetac, and theta4 >=thetac may be filled theta3**0 
degree. 

thetal=90 -(90-alpha)- Zeta=alpha-zeta ... (l) 

psil=sinl (/n) (sinthetal) 

= sin-1 (/n) (sin (alpha-zeta)) ... (2) 

theta2=(90-alpha+psi l)+(90*beta) =180-alpha-beta+psi 1 (3) 
theta3=90-theta2-(90-beta) = betatheta 2 ... (4) 
theta4=90-(l80-beta- (90-theta3)) = beta theta 3 ... (5) 
theta5=180-gamma-(90-theta4)-90=theta4-gamma ... (6) 
psi5=sin-l (nxsin theta 5) ... (7) 
psi5=90-zetar-(90-alpha) = alpha-zeta r ... (8) 
Alpha+beta+gamma = 180 ... (9) 

theta 1 here Whenever [ incident angle / of the incident ray Li to the total reflection type Fresnel 
lens plane of incidence Pi ], Whenever [ to the reflector Pr of the beam of light with which psi 1 
carried out incidence of theta 2 into the total reflection type Fresnel lens whenever / 
angle-of re fraction / in the total reflection type Fresnel lens plane of incidence Pi / incident angle ], 
Whenever [ incident angle / of the beam of light which reflected theta 3 in the reflector Pr to the 
total reflection type Fresnel lens outgoing radiation side Po ], Whenever [ to the reflector Pr of the 
reflected ray Lr which reflected theta 4 in respect of / Po / total reflection type Fresnel lens outgoing 
radiation / incident angle ], theta 5 - the reflected ray Lr (the outgoing radiation side Po --) to the 
total reflection type Fresnel lens plane of incidence Pi psi 5 whenever [ incident angle / of the light 
which carried out sequential reflection in Reflector Pr ] Whenever [ angle-of-refraction / of the 
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reflected ray Lr in the total reflection type Fresnel lens plane of incidence Pi ] (outgoing radiation 
include angle of a reflected ray), zeta is an include angle (it changes respectively in the acute angle 
with adoption, the incidence location to a Fresnel lens, and projection optical system.) which the 
incident ray Li to a horizontal axis h accomplishes, zetar which is the so-called elevation angle is an 
include angle (adoption of the acute angle) which the reflective outgoing radiation beam of light Lr 
to a horizontal axis h accomplishes. The so-called inclination and alpha Whenever [ tilt-angle / of 
the total reflection type Fresnel lens plane of incidence Pi ], Namely, the include angle of plane of 
incidence Pi and vertical axes v (shaft perpendicular to a horizontal axis) to accomplish (alpha< 90 
degrees), beta Whenever [ tilt-angle / of the total reflection type Fresnel lens reflector Pr ], i.e., the 
include angle of Reflector Pr and vertical axes v to accomplish, (beta< 90 degrees) the include angle 
(the constant value of 40 - 50 degrees is usually taken) and n to which the edge include angle of a 
total reflection type Fresnel lens point, i.e., Reflector Pr and plane of incidence Pi, accomplishes 
gamma - the refractive index of a total reflection type Fresnel lens, and thetac - a critical angle 
(thetac=sin -1 (l/n)) it comes out. 

[0020] (The 2nd operation gestalt) The gestalt of this operation was changed to the improvement 
processing in permeability in which the nonreflective film was given to the total reflection type 
Fresnel lens outgoing radiation side, and has performed crepe processing to the total reflection type 
Fresnel lens outgoing radiation side. A setup of beta, the mirror for flat-surface mirror (3) for image 
projection device (l) clinches projection image formation (2a) - (2d) arrangement, etc. are 
[ whenever / other configuration, i.e., face angle of total reflection type Fresnel lens plane of 
incidence Pi, / alpha /, and, whenever / tilt-angle / of Reflector Pr ] the same as the 1st operation 
gestalt. 

[0021] As for the beam of light which hit the crepe processing side of the total reflection type 
Fresnel lens outgoing radiation side Po, both the components of transparency and reflection serve 
as the diffused light (the degree of diffusion changes with the condition of surface crepe). For this 
reason, the component reflected in respect of [ Po ] total reflection type Fresnel lens outgoing 
radiation is diffused by crepe processing of the outgoing radiation side Po. Even when the total 
amount of the beam of light reflected temporarily itself remains as it is, the consistency of the beam 
of light of per an unit area (unit solid angle) decreases by diffusion. Consequently, the quantity of 
light which follows the path of the beam of light used as a ghost image as shown in drawing 3 and 
drawing 4 also decreases, and when a reflected ray Lr carries out re-incidence of the ghost image to 
a screen (4), it is decreasing even on the level which disappears completely or cannot be identified 
with the naked eye. 

[0022] In addition, with the gestalt of this operation, since it is decreasing even on the level which 
disappears completely or cannot be identified with the naked eye when a reflected ray Lr carries out 
re-incidence of the ghost image to a screen (4) as mentioned above, it is not necessary to necessarily 
make a setup of the include angles alpha and beta of each field of a total reflection type Fresnel lens 
the same as the 1st operation gestalt. Moreover, since the reflected light which carries out reflective 
dispersion will decrease further if the nonreflective film (AR coat) is prepared in the field which 
carried out crepe processing, the ghost image prevention effectiveness improves further. 
[0023] the above - although any operation gestalt uses mirror (2a) - (2d) for projection image 
formation which changes from an aspheric lens to image formation optical system, as shown in 
drawing 6 , it may constitute image formation optical system from - (2c) (the number of the mirrors 
for image image formation does not necessarily need to be three) and the mirror (2a) for projection 
image formation, and a projector lens 7. 

[0024] Moreover, although the image projection arrangement (1) showed the example using the 
image projection arrangement of the transparency mold which used the liquid crystal panel (la), as 
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shown in drawing 7 (a) and (b), the mirror array which consisted of the minute mirror aggregates 
which arrange a minute mirror (12) in the shape of a matrix on the surface of a silicon substrate 
(11), and change may be used for it. As shown in drawing 7 (b), a minute mirror (12) is twisted, and 
this mirror array is supported by the beam (13), is installed on a silicon substrate, and forms 1 pixel 
by one minute mirror (12). A minute mirror (12) is rotated with the electrostatic suction force 
between the address electrodes (14) prepared in the silicon substrate surface on a minute mirror 
background. Thus, by turning on and off the electrical potential difference impressed to the address 
electrode 14, the posture of each minute mirror (12) is changed, respectively, the reflective direction 
of the light L from a light source lamp (10) is changed, an image is generated, and an image is 
projected with a projection lens (7) ( drawing 7 (a)). 
[0025] 

[Effect of the Invention] This invention performs AR coat, crepe processing, etc. to a total reflection 
type Fresnel lens outgoing radiation side. While decreasing even to the extent that it is not 
discriminable with the part around it, and a naked eye when the reflected light appears again on a 
screen, the quantity of light of the reflected ray produced on the outgoing radiation front face of the 
total reflection type Fresnel lens leading to ghost image generating Since alpha was set as the 
include angle which cannot carry out incidence of the reflected light to a screen again whenever 
[ tilt-angle / of the reflector of a total reflection type Fresnel lens / beta ], and, whenever [ face angle 
/ of plane of incidence ] It has decreased even on the level which cannot identify the light figure 
which does not exist on the projection screen of rear projection television properly speaking, and the 
so 'called ghost image with disappearance or a naked eye. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The schematic diagram of rear projection television of this invention. 
[Drawing 2] The total reflection type Fresnel lens sectional view showing the path of a close and an 
outgoing radiation beam of light for a ghost image not to occur with the A section enlarged drawing 
of drawing 1 . 

[Drawing 3] Drawing showing a ghost image generating path. 

[Drawing 4] The drawing 3 B section enlarged drawing showing a ghost image generating path 
(total reflection type Fresnel lens sectional view). 

[Drawing 5] (c) is the screen configuration outline sectional view where (a) used the schematic 

diagram of rear projection television, and (b) used the refraction type Fresnel lens, and the screen 

configuration outline sectional view which used the total reflection type Fresnel lens. 

[Drawing 6] The schematic diagram of rear projection television of this invention. 

[Drawing 7] For (a), the schematic diagram of the image projection arrangement using the mirror 

array which consists of many minute mirrors, and (b) are the configuration schematic diagram of a 

minute mirror. 

[Description of Notations] 

1 Image Projection Arrangement 

la Liquid crystal panel 

lb Cross prism 

2a The mirror for projection image formation (aspheric surface mirror) 
2b The mirror for projection image formation (aspheric surface mirror) 
2c The mirror for projection image formation (aspheric surface mirror) 
2d Mirror for projection image formation (aspheric surface mirror) 
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3 Flat-Surface Mirror for Clinches 

4 Screen 

5 Total Reflection Type Fresnel Lens 
5a Refraction type Fresnel lens 

6 Lenticular Lens 

7 Projection Lens 

10 Light Source Lamp 

11 Silicon Substrate 

12 Minute Mirror 

13 Torsion Beam 

14 Address Electrode 

* NOTICES * 

JPO and NCI PI are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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©fc<6. ±IEF4M*r&^/c&ft£Sat5£7 u*;uu> 
x©tHW«®-c^-r -SStf^cliicJ: or x *>;->© 10 

i9:^ilM±CC=f-X f-&#2S£f C<Dtc&>. 

Tli, £&S^?U*^lx>Xffi**fflPo&cj&i:)fcS£ 

iaj±3-e-5*i«. Wittf. SiliS i 0,fll£5£5{C 

(ARn- h ) =f-X H*£«cSKM*l*L r 

S-fffiP o-CJS*H//cS»3fe»L r 3*i|a4«:^fSW3feB 
*Bl6r«cia2{c^T^#lS*itfT-riJ:5«:. Ill 
±mntt u^juu>xtb«MP orjsttor^jg 20 

*¥«ih£©j&t-ftlK£ r*i^JS«^7U^;l/U>Xic 
A*f-rSA*BfefSL i ©fT*>±tf ft&Z J: 0 *>A# < * 
5 Ur^£) i^CC^JSWS^U^Jl/U^X (5) © 
A*f®P i ©IftSa, &t>'JK*ffiP r©M£4ftS/3 

;UU>XtH*fffiPo-CK»l'/c#fglL r#$r9iIDffl¥ 

157- (3) tcsA§JO-cfc=f-x h«t#x? >;-> 
©S^ffi-httSiftftt^i: -5 (c 

[00 17] C<DtcH>iCit, a2{C^t<t5iC, £J5:#t*30 
0 1 =90- (90-a) -?=a-£ 
«/> 1 = s i n" 1 ( ( s i n 0 1 ) /n ) 
= s i n" 1 ( ( s i n ( a - 
0 2 = (9 0 - a + <M ) + (90-/3 

03 = 90-02- (90-/3) =/3- 

04 = 90 - ( 1 8 0-/3- (90-0 

05 = 18O-r- (90-04) -9 
</» 5 = s i n 1 (nxsin05) • • 
«/>5=90-£r - (90-a) = a- 
a+6 + r= 180 • • • (9) 

CCT, 0 1 1t*±mM3& U**;l>U>XA*f®P i ^© 

a»*^l i ©A*mg. 0 1 kz±m.mjH7 u*;uu> 

XA*ffflP i (Cfctf £JBJt£iK. 0 2 

* U >Xrt&cA#t Lfc*«©JS*f®P r ^©ASWlg. 

0 3 W^JSI^-? U * Jl> Is > XtHWffi P o ^©S*f® p 
r -CS«0/c^g©A*fftS. 0 4 (i^JKWS:? U*-^ 
U>Xttl*tffiPo-CJgWLfcJg*f^Lr©J5*fffiP r 
^©A*tftS, 0 5tt£K*f5£7 U*JUU>XA*fSP 

1 -N©£!W*glL r (ttWBP o . S*f® P r riKKK 
«l/fc*) ©A*W@L 0 5(*^J5W^7U^;PU>X so 



*5£7 U*;H->X|±i*fffiP 0 (CA*fU £*fT£:5feili# 
WMffi P o 4>A!*i£T£*> 6 A*f or .k^Jgftf ittf 
U -?-©A*fftg0 3*5OS{cj;0afH-r-5J:'5(CX^ 
h©^JS*t^7 U*;l<U>XA*f®P i 
OlMa, SO'S*t®P r©«#4ftlg/3?:^5t. BP 
*. ^JS*f^7U^;H.>XtH*fSPo^©A*f^Sg± 
#CcK*f36l»j&»*«j. ±Stfc£7U*;l/U>XliiSfffi-N 

<KWfc o S £ #fttt S nm. t ft £ J; 5 (cx * - 

4> Kc*»»*^SWSC7 l/*AU>XA«iP i ©S 

[0 0 18] COJ:5(cMa, ffl*f 

MP o icmn LttjeMtt. asw* 0 3 -ca*t®p o jca 
wi, -e©Agp^ffi*fffiPo^6-e-©fr^ccm»b. 
wmtLxmwmtcmmzti. wk<D$m\*imne 3 

TSItLt, SStffiP r {CAJWft 0 4 TflKAS*-r-5o 
J5*f®P r 4cWA*tL//cS*f7fe^L r «S*tft0 4~Ci5 
«3ttTA*fffiP i «CA*fft0 5T-A#tU ftS«/»5/c 

tt@*f orA*fffiP i fr*>mM?z>« c<om. ±mm? 

U^;UU>X*>6ffi*fL/cS*f^L r©M? rteA 
*fefe*SL i ©fT%±(f ftS t <fc «5 feA* < ft *) . 01(c 
iK-Ti^tc, flgxi' 'J->fcA8tr-5C£Wft<,>fc 
h«Ht«flfeLftt». 

[0019] Ma. /3<DSStcSfc-5tlJ. Tie©M 
flSC ( 1 ) ~ (9) €rfflt\ e3 = 0gKU93<0g 

(Tt^ttJWMP o ©A*f*T^6A*fT-5£ 0 
3<0itiO, 04©<fc *fiWIPo©A 
*fsS±^6A**-r^)£#?:0 3>0iSlOfc) T. 
flo, 0 3^Og. ?r^?. 02^0c. 04^0c 

- • • (1 ) 

?) ) /n) • • • (2) 

) = 1 8 O-a-/3 + 0 1 • • (3) 

0 2 • • • (4) 

3) ) =(8-0 3 • • • (5) 

O = 04-t • • • (6) 

• (7) 

tr • • • (8) 

A*fBP i T©£*fete*L r©fflJf^S (S*f*i^©tB 
*fM) . ?W*^FWh«c>Pt-r.2.Am^L i©^-T^ 
JK (Mft©^%Sffl, 7U^;UU>X^©A*fl4g, S 

5) . 4: r 5S*^tth (C>Pf-r^S*tHi*f^L r (DfS.tr 

mnvmum, mm, mm . a«^s*f^7 

u^;uu>XA*ffflP i©ffll4ftlg. IP^. AWIPi 
iiliv (Tk^FlitCSiBfttt) £©fiS-TM(o;<9 
OS), /3(i^Jg*tS;7lx^;UU>XSWSP r ©«*4 
ftS. BP^, S*fffiP r £Sil[|iSv£©fiK-r^S (/3< 



(6) 

9 

9 0S). rte±fx8i3K,7 \s%)\s\s^X%mv>3- 'jV> 
Mm. BP*. SWffiP r 4A*fffiP i <Dfc*ftm. (ilST 

*;U U>X©JBJr35. 61 c ttBgfjlft ( 0 c = s in 
- 1 ( 1/n) ) . T*€.o 

[0020] (mzmimm) *mm<mmi*. 
a*tiiLri>&. c©fft©«wj. bp*. ±&.mi£7\s* 

;UU>XA*f®P i OIMa, RVIxMmP r ©ffi£4 10 
ftJS/3©^-MBH^S*f4lg ( 1 ) . U?9iILffl¥®5 
7- (3) . SMflSfcffls^- (2a) - (2d) ©E 

Bfll 1 SUSSES! 4|nJDT£>-5>„ 
[0 0 2 1 ] :£j5*f5£:7L'*;UU>XfcB!WffiP o©SStt& 

#4fc* <jaft©K£i»tt*ffi©^©JI£«c<fcoT£ 
{b-TS) . C©/c©. £K*f5$:7 u*;i>u>XHJ*fBP 
o -CS*f L- fcJ&7}«W*fffi P o ©SitfcMSfc ct *3 ffiifc-T 

«{c^ofc^©»«stttt-€-©* *■?«>. #(4 
mm mc*)<Dftm<Dmmtittiucj:K)m 20 

WS. C©*§*. 03. 04OC7rrf J^&rf-X h& 
flH*JES4*KL r #X * U -> ( 4 ) tC«A*f b fcB$CC 

[002 2]^. *30fi©»»Tt*. ±j£Ltc£ *>ft. 
=*- X h ftM&tt&K Lr^i"i-> ( 4 ) CCSAW 

JWC$-C*fcJ>t,Tl».5©T. ^5ltS7l/^;bU>XO 
Si©ftSa. /3©^S»^Ttfe^lH*S^i|slD 30 

[0 02 3] ±MdMki<omMWM^. IMkX^R(cM9|t 
iBU>X*»6BS*«WS«ffl5 9- (2a) - (2d) 
*flH»-Cl»4j&*. H6«C7jt-r<fc3(c. &ffc&&ffl5 7- 

(2 a) -(2 c) (»[8!M«l5 7-IM<1*bfe3-5 

[0024] $/c. Kfltfii^KK ( l ) «. jfeS^*^ 40 

da) *m^tcm&m<Dm»&wmm.>s:m^tcm&7jk 

UtcDK mi (a) . (b) CC^Ti^K:. 3^57- 

d2) ^i"j3>ii (in (ommic-7 y. y *xtfc 

U-CSrfflt^T&Ja*,, C©57-7Htt, 07 (b) 
K*ti5K. SW^S 7- (12) tftttljR ( 1 3 ) (C 

<fco^Fsn-c->y3>»s±tct9S$ti. io©«/h 
57- ( i 2) nH**ji5SiLrc»i. »/Jn5 5- 

(12) tt. (*/Jn5 7 -SiffiJ©^ a >S«^ffi{CR» 
fcT h'UXttffi (14) 4©|ffl©fWEift?Wj«:J:9iaC 50 
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T£„ ^©JiSK:. T 1 4CCEPJJIJT-5SIE3: 

• *7T4C4{CJ:0«»/Jn5 9- (12) 

*-en-en^k$#. %m?>7 (i o) #>&©%l© 

^:frffl*3HtS-&TIB**£fi5U «?§cu>>C (7) 
}c<fc9iIH&£&3tf £ (07 (a) ) . 
[0 0 2 5 ] 

iB*CAR3-h-WHflMBffltSf*Jt0r. d-XH«4 
©MS <!: tc 5:£J5*f 7U^H/> X©fcB*f Iffiti D 

*ki*}6*©#«*. sw**sHnH±{c«isasLfciH 

4>T 5 4 ft(c. ^S*t^^ X©Jg*fS©ffi$4 
-xcA*tW*J&c>J:5^«a{ci83eo/c©r. y7X 

ayx^> a >fU e©#¥Hffi_h«:;*3fe& L 
[0®©ffi#fci&Bj?] 

[01] *SlO i ;77'ni>i^->3>fHi©tf! 
DS0. 

[02] 0 1 ©AgBffiA0T. =f-* H**s»£l, 
U>X»f3D0. 

[0 3 ] =f-X hftft£«K-«i%rH. 

[04 ] =f-x h*A£SB«it1l93 Bg&ifc*;0 

(i5ltS-7U^;H/>XBtiI) „ 

[05] (a) H'jTT'nyx^i/a^f Utogf 
BS0. (b) ttfflfr«7U*^u>x*fflc»fcXi»y- 
>8Di£fil£BS»rM0. (c) «^J5*fSC7U^;UU>X?r 

[06] 2p:^©yT7 , P^x^^a>7-Utf©St 
BS0. 

[07] ( a ) i23HR©flfc/jN 5 5 -#> 57- 

ru^ffli, Rfktt^t»©«iiBea . < b > «sfe/h s 

7-©«^illilS0 o 
[f?-Sf©i8Hj§] 

1 Kftfi^SK 

1 a WL&>**)\> 
lb JDX^DXA 

2 a 5 7- (INMB 5 7-) 

2 b s^^ffl s 7- (maen 5 7-) 

2 c »9tSfltffi 5 7- (#S5H5 7-) 

2 d s 7- {mm 57-) 

3 »rDiILffl¥S5 7- 

4 x ^7 y - > 

5 ^JSW^7U*;l/U>X 

5 a BSfS7 b^;l/U>X 

6 b>^*ju7-U>X 

7 S^U>X 
10 ^M7>X 
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1 1 ~>>;3>ss * 1 3 mtim 

12 * 14 THl/XSS 

[an [02] 
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[04] 
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